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Abstract. The following study aims to study the impact of government spending on economic growth
for the period (2005-2019) using panel data on a sample of (15) developing countries. The Pooled
Mean Group Estimator (PMG) method was used to estimate the study model. The results of which
showed in the short and long run the existence of a significant and direct relationship between
government spending and economic growth in the countries under study. This is consistent with most
of the previous studies and the Keynesian theory, which indicate that government spending is one
of the components of effective aggregate demand, which is positively reflected on the gross domestic
product through its ability to create new individual incomes, and thus a rise in the productivity and
consumption of economic agents.
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1. Introduction
The subject of the economic impacts of government spending is of great interest to
researchers, especially the impact on economic growth. Economic schools differ in
highlighting this effect through the role that the government plays in economic activity.
Some of them adhered to economic freedom, and some resorted to its intervention. In
general, there is no clear agreement among economists about this impact, whether positive
or negative. On the contrary, John Maynard Keynes sees government spending as an
element of effective aggregate demand, and therefore its impact is reflected on the national
product. Hence, it is possible to deduce the problematic of the study and find out the
direction of the relationship of government spending with economic growth, which is an
important economic result for the developing countries’ governments, especially since the
public sector (government spending) in these countries represents a relatively large share
of the society's economic resources. Therefore, in this study, we will try to study the
following problematic: What is the impact of government spending on economic growth
in the developing countries under study for the period (2005-2019)? This is done by
building a standard model to measure this effect for a sample of 15 Asian and African
countries estimated by Panel data. In addition, the (PMG) method is relied upon to study
this effect in the short and long run, after answering the problematic of the study, and using
two statistical programs represented in (Eviews12) and (Stata15), in line with the modern
trends of econometric models methods.
2. Literature analysis
After reviewing several previous studies dealing with government spending and its impact
on economic growth, we found a difference in determining the nature of the relationship,
which is due to its complexity and lack of clarity in its features. We found a number of
academic studies, including the study of Chipaumire et al. (2014) entitled The Impact of
Government Spending on Economic Growth: Case of South Africa (1990-2010). In it, the
researcher addresses the causal relationship between public spending and economic growth
in South Africa by testing the Keynesian and classical theory based on quarterly data for
the period (1990-2010). The study found a negative causal relationship from government
spending to economic growth, which is not consistent with the Keynesian theory, which
shows that there is a positive impact of spending on GDP. He attributes this to the
inefficiency of the government's agreement programs in South Africa (Chipaumire et al.,
2014). As for Lahirusham Gumasekara (2015) entitled The Impact Government
Expenditure on Economic Growth: A Study of Asian Countries, the researcher studied the
long-run equilibrium relationship between government spending and economic growth in
some Asian countries (Singapore, Malaysia, Thailand, South Korea, Japan China, Sri
Lanka, India and Greece) based on Granger causality test and panel fixed effect. The results
show a positive and significant impact of government spending on GDP in the Asian
region. It has also been proven that there is a long-run relationship between economic
growth and government spending in these countries, and there is a two-way causality from
economic growth to government spending and from government spending to economic
growth. Thus, it was confirmed that the study is consistent with Keynes' theory and
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Wagner's Law, meaning that the government plays a key role in achieving growth
(Gumasekara, 2015). Moreover, we also found Sheilla Nyasha’s study (2019): The impact
of public expenditure on economic growth. Here, the researcher presents the idea that
determining whether or not an increase in public spending is beneficial to economic growth
is difficult and tries to focus on reviewing the literature that evaluates the impact of
government spending on economic growth. This study collected various studies on the
impact of public spending on the economy, and on the basis of their results, three groups
emerged, the positive impact, the negative impact, and the absence of an impact. This was
followed by a review of each relevant study and an evaluation of each one. The researcher
concluded that the effect of government spending on economic growth is unclear, and tends
towards a positive effect based on the comprehensive review of previous empirical studies
in various countries since the 1980s (Nyasha, 2019). In addition, Jung Chan et al. (2019)
Study of the Relationship between Government Expenditures and Economic Growth for
China and Korea drew our attention. His study aims to analyze government spending on
the economic growth of China and Korea, using a quantitative regression (QR) model. The
researcher chose Korea as a comparison country to China, which is dominated by the
socialist system and the Baro theory was relied upon to test the relationship between the
two variables. The study found that Korea adopted the strategy of trade openness and
worked to reduce government intervention in the market and increase the flexibility of the
labor market in accordance with the recommendations of the International Monetary Fund,
which allowed more flexibility for the impact of economic growth on government
spending. On the other hand, China still maintained a socialist system, and the government
was influential in the market through state-owned enterprises. There was an effect of
government spending on economic growth, but to a lesser extent than in Korea, which
supports Baro's theory. Government expenditures stimulate economic growth by increasing
the efficiency of the private sector at an early stage of economic growth (Chan et al., 2019).
In the study of Cristian et al. (2021) entitled Government Spending and Economic Growth:
A Cointegration Analysis on Romania, the researchers try to identify the nature of the
relationship between government spending and economic growth. This is in order to test
Wagner's and Keynes' theories in Romania during the period (1995-2018) using semiannual data and through long-run dynamic analysis of the two time series, co-integration
methodology and Engle-Granger causality test. Moreover, they concluded that there is no
long-run co-integration relationship, while the double causal relationship appeared in the
short run, which are results that prove the validity of the Keynesian theory, which refers to
the intervention of countries in the economy through the government expenditure multiplier
government (Popescu and Diaconu, 2021). As for the study of (Nembot Ndeffo et al., 2021)
entitled Effects of Public Expenditure on Economic Growth in the CEMAC Subregion: A
Comparative Analysis between the Fragile and Non-fragile States, its study aims to conduct
a comparative analysis of the effects of public expenditure on economic growth between
two groups of African countries. The first is represented by countries with fragile
economies, Chad, the Central African Republic and the Congo, while the second represents
the non-fragile economy, namely Chad, the Central African Republic and the Congo. This
is by highlighting the differential effects of investment spending and consumer spending
during the period (1975-2016) using the approach of ARDL. The results revealed a positive
and stable long-run relationship between public spending and the rate of economic growth
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in the region of countries that are characterized by a non-fragile economy. The researcher
also recommended directing public spending towards productive development projects
(Luc et al., 2021).
3. Data and study model
In order to answer the study problematic, we will use cross-sectional time-series data
analysis methods by relying on individuals from a sample that includes 15 developing
countries, including African and Asian, represented in: Vietnam, the Philippines, Senegal,
Uganda, Pakistan, Republic of the Congo, Mali, Morocco, Cameroon, Algeria, Jordan,
Nigeria, Malaysia, India, Thailand i.e. N = 15. As for the time limits, it extends between
2005 to 2019 i.e. T = 15, which means that the sample size is estimated at (N × T = 225)
and the only criterion for choosing the time period, as well as the countries, is the
availability of data obtained from the World Bank database (wdi). The study model will be
as follows after entering the logarithm:
lngdp = 0 + 1lngov + 2lninv+ 3lninvl +εt
Lngdp – GDP (constant 2010 US$).
Lngov – Gross national expenditure (constant 2010 US$).
Lninv – Direct foreign investment, net inflows (BoP, current US$).
Lninvl – Domestic investment expressed as gross capital formation (constant 2010 US$).
εt – Represents the limit of random error.
(β0, β1, β2, β3) – The model parameters.
4. Dynamic panel presentation
4.1. The Unit Root test panel data
In contrast to the time-series tests, the stability tests related to various Panel data have
appeared since 1994, especially when there are a large number of observations and
individuals. Among them, we mention the tests of Maddala and Wu (1999), Choi (2002)
and Harris and Tzaralis (1999) (Hsiao, 2003, p. 298), but the most important of them are
(Dickey and Fuller (1979). This is in addition to Im, Pesaran, and Shin (2003) who took
precedence in suggesting a unit root test using panel data to relieve the limitations of the
Levin, Lin, and Chu test (2002), which is based on two main assumptions: homogeneity of
the autoregressive root under the assumption of independence of individuals (Im et al.,
2003, p. 53). There is also another test called Hadri (2002) that is distinguished from the
rest of the tests in that it’s null and alternative hypothesis is unlike the rest of the previous
tests, and it also takes into account the quality of the heterogeneity of the autoregressive
root (Hadri, 2002, pp. 148-161).
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4.2. Presentation of the estimation methods (PMG) and (MG)
Pesaran, Shin and Smith (1999) presented two methods for dealing with the bias caused by
heterogeneous trends in dynamic panel models, namely, the Mean Group Estimator (MG)
and the Pooled Mean Group Estimator (PMG), (Pesaran et al., 2004, p. 7). We estimate the
study model and a dynamic panel represented in the impact of government spending on
economic growth in the countries under study with (PMG) and (MG). For this purpose, we
first formulate the model in the framework of the ARDL model (p, m,…, mk) with p the
number of regressions of the dependent variable and m the number of regression of the
independent variables as follows:
𝑎

𝑙𝑛𝑔𝑑𝑝

𝜆 . 𝑙𝑛𝑔𝑑𝑝 ,

𝛿 𝑋,

𝑌

𝜇

𝜀 .
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where:
lngdpti – represents the country's gross domestic product (i) during the time period (t).
Xi,t-j – The matrix of independent variables represented in (lngov, lninv, lninvl).
𝜆 – Parameters of the time-delayed dependent variable.
𝛿 – Parameters of the explanatory variable
𝜀 – The limit of the random error, which is assumed to be symmetrically and naturally
distributed across countries and time periods, that is:
 N(0, 𝜎 ) 𝜀
(m, p) – represent the distributed slowdown periods that differ from one country to another.
The fixed effects μi can be taken into account to contain the differences between the
countries under study, and the time effects Yt can also be taken into account.
Model (1) can be reformulated in the context of error correction as follows:
∆𝑙𝑛𝑔𝑑𝑝
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With an imbalance correction parameter, or the speed of variable adjustment lngdpti to the
equilibrium relationship, long-run parameters and short-run dynamic relationship
parameters, and to obtain MG estimates, a model is estimated for each country separately.
Then the average of the estimated parameters is taken, which are the long and short run
parameters and the lower-bound error correction parameter, and this is as follows:
Ɵ
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,
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where:
N – the number of countries under study.
j = 1, …, q-1.
It is an estimation method (MG) that does not take into account that some parameters of
the model can be equal (homogeneous) across countries, therefore, we relied in estimating
our study model also on the panel data for the estimates of the (PMG). It allows to involve
the homogeneity constraints of the long run acceleration coefficients in calculating the
average within the group and to obtain the averages of estimating the error correction
coefficients and other coefficients for the short-run acceleration in the model. By applying
this constraint to the model, the generated model becomes as follows:
𝛽, 𝑋 ,
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The long-run parameters 𝛽 , become equal across the group of states. In order to obtain the
estimators of the combined group mean (PMG), the model (3) is estimated, and we get:
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5. Study results
5.1. The results of testing the stability of the study variables
For the purpose of testing the stability of the study variables, we relied on the tests of Levin,
Lin, and Chu (2002), Im Pesaran and Shin test IPS (2003) and ADF – Fisher Chi (1981).
We applied these tests to the study variables and reached the results shown in Table 1,
where the equations of the tests include the constant and trend, and then we chose the
appropriate deceleration periods in an automated manner according to the AIC standard.
Table 1. Results of unit root tests for study variables
Test
Variable
Lngdp
lngov
lninv

At the level
LLC test
Test value
-0.65760
-2.01364
-2.19571

P-value
0.2554
0.0220
0.0141*

LPS test
Test value
3.45367
1.42142
-1.94966

P-value
0.9997
0.9224
0.0256

ADF test
Test value
22.7987
30.5882
50.3391

P-value
0.8234
0.4358
0.0114*
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Variable
lninvl
Variable
Lngdp
lngov
lninv
lninvl

At the level
LLC test
Test value
-3.30097
In the first difference
Test value
-4.14007
-5.97783
-7.48293

P-value
0.0005*

LPS test
Test value
0.00299

P-value
0.5012

ADF test
Test value
30.9564

P-value
0.4176

P-value
0.0000*
0.0000*
0.0000*

Test value
-2.44075
-4.18135
-5.93544

P-value
0.0073*
0.0000*
0.0000*

Test value
50.9013
68.7094
91.5596

P-value
0.0100*
0.0001*
0.0000*

* The probabilities are significant at 5%.
Source: Prepared by the researcher based on Eviwes12.

The results of the stability test show that the foreign direct investment variable Lninv is
stable at the level, where the probability value of the variable is less than 5% based on the
tests, LLC ADF, IPS, from which we reject the null hypothesis for the existence of unit
roots. As for the variables lngov, lngdp, lninvl, the results of the IPS: ADF tests showed
that they are unstable at the level as the corresponding probabilistic values are greater than
the level of significant values 5%, and after making the differences, they became stable at
the first difference.
5.2. Studying the co-integration between the study variables
Co-integration tests for panel data differ from their counterparts in time-series. Pedroni
(2004) proposed a co-integration test for panel data that assumes heterogeneity, which is a
test similar to the tests of (McCoskey and Kao, 1998). Cointegration relations are defined
by (Kao, 1999) and (Pedroni, 2004) as the test of the unit root hypothesis for equation
remainders where the null hypothesis H0 acknowledges that there is no co-integration
relationship between the studied variables versus the alternative hypothesis H1 (Blatagi,
2005, p. 254).
The results of the stability test show that the study variables are a mixture of stable variables
at the level and integrated variables of the first degree. In order to ensure the existence of
a long-run relationship between the two variables, that is, the existence of a long
equilibrium relationship, the Kao test was used in our study as shown in Table 2.
Table 2. A table showing the results of the Kao cointegration test
Kao test
ADF
Residual variance
HAC variance

Statistical
-5.812425

P-value
0.0000
0.001282
0.000970

* The probabilities are significant at 5%.
Source: Prepared by the researcher based on Eviwes12.

From the above table, we notice that there is a long-run co-integration relationship, where
the statistical ADF appeared significant at the level of significance of 5%. Thus, we reject
the null hypothesis that there is no cointegration and accept the alternative hypothesis.
5.3. Estimating the error correction model according to the (PMG) and (MG) methods
After making sure that there is a co-integration, we estimated the study model according to
the (PMG) and (MG) methods, as shown in Table 3. In order to compare between the
(PMG) and the (MG) estimation results, the Hausman-Test was used.
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Table 3. The study model estimation results according to the PMG and MG methods
Estimation method
Variables
Lngov
Lninv
Lninvl
CointEq(-1)
Lngov
Lninv
Lninvl
cons
Hausman-Test

PMG
Long-run estimations
Coefficient
0.8463
0.0158
0.0183
Short-run estimations
-0.2001
0.2484
-0.0002
-0.0445
0.6226

MG
P-value
0.000*
0.007*
0.528

Coefficient
1.1541
-0.0397

*0.002
*0.016
0.936
0.149
*0.001

-0.4980
0.0664
0.0066
-0.0229
0.9511

H-stat
6.98

-0.2426

P-value
0.000
0.084**
0.069
0.000
0.615
0.083**
0.634
0.099**

P-value
0.0725

* The probabilities are significant at 5%.
** The probabilities are significant at 10%.
Source: Prepared by the researcher based on Stata15.

The results of the Hausman-test indicate that the p-value of the test is estimated at
p-value = 0.0725, which is greater than 5%. This leads us to reject the alternative hypothesis
and accept the null hypothesis that the PMG method is the best method for estimating our
study model.
From the results of Table 3 of the (PMG) estimations, it is clear that the error correction
coefficient CointEq(-1) is negative (-), and it is significant at the 5% level according to the
probability statistic, and this confirms the results of the joint integration according to Kao
test. As for the estimated value of the error correction coefficient CointEq(-1), it was
estimated at -0.2001, which means that 20.01% of the imbalance of the variable GDP
(lngdp) for the previous period (year) is getting corrected in the current period.
The results of the (PMG) estimations in the long run show that there is a positive and
significant relationship at the 5% level between the government spending index (lngov)
and economic growth (lngdp) in the developing countries under study. When government
spending rises by one unit, assuming other factors remain constant, this leads to an increase
in GDP by 0.8463%. This is consistent with most of the previous studies and with the
Keynesian theory, which indicates that government spending represents one of the
elements of effective aggregate demand, which is positively reflected on the gross domestic
product through its ability to create new individual incomes, and thus a rise in the
productivity and consumption of economic agents. Accordingly, the theory of effective
demand and the idea of the multiplier that Keynes came up with confirms the positive
impact of public spending on economic growth. The same results were supported by the
error correction model for the short-run relationship, where the positive impact of the
government spending variable had a flexibility estimated at 0.2484%.
The parameter of foreign direct investment (lninv) appears significant and has a direct
relationship with the economic growth variable in the long run. When foreign investment
rises by one unit, with the stability of other factors, it leads to a rise in GDP by 0.0158%.
The interpretation of this stems from the fact that the flow of foreign direct investment
represents the most important elements of external financing for development in
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developing countries. This is supported by the neoclassical interpretation, which
highlighted that the impact of foreign direct investment (lninv) on economic growth (lngdp)
is positive despite its limitations, and this confirms the weakness of flexibility, which is
estimated at 0.0158%. As for the short run, according to the error correction model, the
foreign direct investment parameter (lninv) appeared insignificant, and this can be
explained by the delayed response of economic growth (lngdp) in the short run to the influx
of foreign direct investment. As for the coefficient of the gross capital formation variable
expressing domestic investment (lninvl), it appeared insignificant, whether in the long run
or in the error correction model for the countries under study. As for the coefficient of the
gross capital formation variable that expresses domestic investment (lninvl), it appears
insignificant, whether in the long run or in the error correction model for the countries
under study.
6. Conclusion
Various studies and research analyze the relationship between government spending and
economic growth. The Keynesian theory holds that government spending leads to increased
growth through the Keynesian multiplier, unlike Wagner's theory. In addition, the results
of these studies vary in terms of statistical and economic significance according to the
different regions and countries selected, as well as the standard methodology used. As for
our study, it deals with modeling the impact of government spending on economic growth
for a sample of 15 developing countries during the period (2005-2019). We studied the
stability of the cross-sectional data and the co-integration test, then we made a comparison
between the mean group estimator (MG) and the Pooled Mean Group Estimator (PMG).
We concluded that the Pooled Mean Group Estimator (PMG) is the best for estimating, as
its results for the long and short run show the existence of a significant and direct
relationship between government spending and economic growth rates in developing
countries. This was explained based on Keynes' effective demand. It can also be noted that
current spending on education and health allows individuals to perform their activities more
efficiently, as the more this type of spending increases, the more it significantly contributes
to increasing production.
Finally, the study recommends decision makers in developing countries to direct
government spending towards productive projects, while rationalizing current spending
and searching for new revenues as an alternative to petroleum revenues that are subject to
fluctuations in oil prices. This is in addition to focusing on government spending policies
that stimulate economic growth and encourage local investment by providing the
appropriate environment for local investors to invest within the country.
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